Introduction
Primary care physicians are in a unique position to decrease cancer morbidity and mortality by providing preventive services, including screening and counseling. In recent years many studies have investigated physician practices and found that not all patients are being screened at intervals recommended by organizations such as the National Cancer Institute, the American Cancer Society, and the US Preventive Services Task Force. Most of these studies relied upon physicians' self-report of whether they agreed with or followed certain screening guidelines, rather than measuring the rates at which they performed the services in actual practice. [1] [2] [3] [4] [5] [6] [7] Only a few studies have measured the rates at which physicians provide cancer screening tests. Four of these studies measured cancer screening rates by physicians in community-based primary care practices.10-3 Three studies used claims data or chart audits rather than physician self-reports to measure physician screening rates.10-2 Only one study used patient surveys and chart audits to measure physician screening rates. 13 No research has been done to compare physician screening rates obtained from physician self-reports, chart audits, and patient surveys. Physician self-report is probably the easiest measure to obtain, but it is potentially unreliable because physicians may not received the screening test from other providers. However, the reliability of patient survey results is dependent on the accuracy of the patient's understanding and recollection of the services provided. Chart audit is a third method for measuring physician behavior. Its reliability is dependent on the clarity, accuracy, and completeness of patient care records. Chart audits may be less useful for measuring the use of preventive services, such as smoking cessation advice or recommending mammograms, since these services are not charged and therefore may not be recorded on the patient's chart. However, chart records of procedures such as Pap smears and fecal occult blood testing may be more accurate. Physician self-report has been the method used most often in assessing physician behavior, probably because it is the least costly of the three alternatives.
In this paper we report the rates of provision of seven cancer screening services by community-based family physicians in Washington State. We compare rates derived from three methods of measurement: physician self-report, patient survey, and chart audit. Table 1 
Results

Characteristics ofPhysicians Surveyed
Practice and background characteristics of the physicians surveyed are summarized in Table 2 . Summary statistics are presented separately for the overall physician survey sample and for the subsample of physicians who agreed to participate in the patient survey and chart audit phase. Most of the total sample (83%) were male. At least three quarters were residency trained (75%) and certified by the American Board of Family Practice (88%). More than one third practiced in communities of less than 25 000 people.
Physicians in the subsample were on average 1 year older than those in the total sample and had 1 
Physician Screening Rates
Screening rates from physician selfreport, patient survey, and chart audit were calculated for each physician as described below. Table 1 were first identified as the denominator (e.g., all women older than 50 years for mammography). All patients from this target group who reported that they had had the screening test at the specified interval were then counted as the numerator. Thus, screening rates were calculated for each physician with that physician's patient data, rather than for the overall patient sample.
The center columns of Correspondence between Measures of Screening Rates Table 4 presents the correlations between rates obtained by different measures. Three correlations are presented for each screening procedure: The first column lists the correlation between the rate based on chart audits and that based on patient surveys. The second column lists the correlation between the rate based on chart audits and that based on physician self-reports. The third column lists the correlation between the rate based on patient surveys and that based on physician self-reports.
The correlations between chart audit rates and patient survey rates are all highly significant (P < .001) and nearly all are quite high. These correlations were higher than .70 for all procedures with the exception of chest x-ray for smokers. The correlations between rates based on physician self-reports and rates based on chart audits and patient surveys are nearly all significant at P < .05, with the exception of three correlations. However, the magnitudes of these correlations are all relatively small; all but one correlation is less than .40. With the exception of chest x-ray for smokers, these correlations Note. Cl = confidence interval. *P < .05; **P < .01; ***P < .001.
surveys were all quite low, indicating low reliability of physician self-report. Physicians overestimate their provision of several of these screening services.
Other explanations for the low correlations between physician self-report and chart audit and patient survey may involve possible inaccuracies in the technique of calculating rates from physicians' selfreports. Self-reported rates were calculated by averaging the rates physicians reported for three patient age groups. However, there was no relationship between the degree of averaging used in calculating a rate and the strength of its correlation. Correlations were similarly low for the three procedures that required no averaging (mammography, sigmoidoscopy, and fecal occult blood test), the two procedures that required averaging across two age groups (digital rectal examination for male patients and for female patients), and the remaining procedures, which required averaging across three age groups.
Another source of possible inaccuracy of physicians' self-reported rates could be the way these rates were adjusted if the physician's testing policy did not match the recommended interval. To eliminate this concem we conducted all of the above analyses with subsets of physicians whose interval policies did match those recommended and thus required no adjustment, and we found virtually identical results. Thus, we feel it is unlikely that our findings are a result of error caused by our method of calculating rates based on physician self-reports.
There is clearly inaccuracy in each of the three measurement methods, and the source of bias is likely to vary depending on the particular test. A limitation of this study is that we did not directly assess bias in each of the measures, and this should be the focus of further research. However, our findings do suggest that research involving measurement of the rates at which physicians provide cancer screening services should not rely on physician self-report. The high correlations between chart audit and patient survey measures for most services indicate that both methods are equally preferable over physician self-report. Patient surveys are likely to be the least expensive method and would be less inconvenient to the physician, so long as patient names and addresses can be easily obtained from practice records. Dl
